Abstract. Three reclaimed surface mine sites are part of a surface mine reforestation species test to assess opportunities for planting previously-mined and recontoured lands. Located in southeastern West Virginia on MeadWestvaco property, these sites were mined just over 30 years ago. In 2001, a reforestation species test was established on one site per year through 2003. Site preparation consisted of a fall, aerial application of 9.4 liters ha -1 of Accord (glyphosate) to control the thick herbaceous cover of crown vetch and panicum grass and a "bedding" treatment for the planting rows. Species tests in the research areas included plantings of black cherry (Prunus serotina), white ash (Fraxinus americana), hybrid aspens, hybrid poplars, pitch×loblolly hybrid pine (Pinus rigida×taeda), white pine (P. strobus), and Norway spruce (Picea abies).
Introduction
Until the late 1990's, hardwood plantation silviculture on the former Westvaco Appalachian Region properties had been largely unsuccessful (Brenneman et al. 1996) . During the mid-to late-90's, a Hardwood Research Initiative led to the establishment of several research and operational plantings that resulted in both good survival and growth. With the large acreages of treeless or unproductive surface mines present in the Appalachian Region and given these relatively new successes in hardwood plantation silviculture, the Appalachian Research Center entered into a collaborative effort with West Virginia University and the West Virginia Development Office to reexamine opportunities for establishing hardwood plantations on reclaimed surface mines in the Rupert Area.
Surface-mined property covers approximately 4,290 hectares of the MeadWestvaco area in West Virginia. The Surface Mining Control and Reclamation Act of 1977 requires reshaping the surface-mined site to resemble the original contour of the land and establishing a vegetative ground cover to stabilize and protect affected areas (Wolf, 1983) .
While the intent of the law was to stabilize and improve drastically disturbed sites, each of these practices has been shown to be detrimental to tree growth (Ashby, 1982) ; compaction from heavy equipment restricts tree root growth and herbaceous cover competes with tree seedlings for limited moisture and nutrients on the harsh, reclaimed surface mine sites.
Research focusing on reclamation of surface mines and subsequent establishment of tree cover is abundant (Czapowskyj, 1976; Rafaille and Vogel, 1978; Samuel et al., 1978; Schaller and Sutton, 1978; Vogel, 1981; Hamilton, 1995) ; however, differences in specific site factors and the varying successes found in these studies make simple generalizations regarding the best species and site preparation treatments difficult.
In collaboration with West Virginia University Division of Forestry and with matched funding from the West Virginia Development Office, the MeadWestvaco Appalachian Research
Center developed a project with the objective to investigate survival and growth of hardwood species on reclaimed surface mines. Species selected for experimentation under this project are those that have shown good productivity in plantations established for recent research purposes in old-field and cutover site conditions in the area. This report documents the initial establishment, early cultural treatment, and early growth of the species tests on the three sites chosen for this project.
Procedures

Study Sites
This project comprises three separate reclaimed surface mine sites and was established over a three-year period. All sites are in Greenbrier County, West Virginia. At each location research plantings were established within approximately 12 hectares of reclaimed surface mine land. Two hybrid aspen, six hybrid poplar, black cherry and pitch x loblolly were planted in the species study (Table 1) . We rooted hybrid aspen cuttings for this study but had poor survival at the local greenhouse so we used some of the production planted aspen, rooted cuttings that were purchased from a nursery. The hybrid poplars were planted using 20-25 cm unrooted cuttings.
The study was laid out and planted in the spring of 2001 in five replications of ten 49-tree plots. Hybrid Poplars:
Hybrid Aspens:
Other Species: In the spring of 2002 the plantings were established on a reclaimed strip mine site on Red Dog Road, on the Anjean Tract at an elevation of 990 m. This site was ripped on 3 m spacing.
All trees were planted on a 3 m by 3 m spacing. The species study has six hybrid poplars, black cherry, Norway spruce, white pine, and pitch x loblolly ( Table 1 (Table 1 ). In July the cultivated areas were directed sprayed with 2% Gly Pro (glyphosate) and then again in September.
Measurements and Numerical Analysis
Plantation measurements were recorded each year. In the 2001 planting at Briery Knob, total heights were recorded annually in years one and two; the 2002 planting at Red Dog was hard hit by harsh environmental conditions during its first growing season and hence only year one survival and year two heights were recorded; and at South Fork, the 2003 planting is one year old at this time of this reporting and data include first-year height and survival.
Comparisons of growth and survival attributes among species planted in this experiment were conducted using the SAS GLM procedure (SAS Institute 1999). Species were evaluated at each site. A volume index computed using diameter squared times total height times the number of surviving stems was used to combine these attributes into a measure to assess overall productivity for the measurements taken at the Briery Knob site. Significance cutoffs for all statistical tests were held at =0.05.
Results and Discussion
First Year Survival
Year-one survival varied by species and year of planting (synonymous with location; Table   2 ). The problems with the 2002 planting-where a late freeze burned leaves on the test and a midsummer drought further hampered establishment efforts-are reflected in these survival values. Among the five species planted at all three locations, pitch×loblolly pine had the highest survival (94%) during this harsh year. Importantly, NM6 hybrid poplar was close behind with 92 percent survival.
Species Comparison-Three species at Briery Knob and Red Dog
Three species were consistently planted and measured in two of the three plantings. These were the hybrid poplars NM6 and TD52, and the pitch×loblolly pine. TD52 hybrid poplar has shown the best average total height growth during the first two years of growth at Briery Knob and Red Dog (mean=7.1 feet), two feet greater than NM6 (Table 3) During the first two years following the establishment of this experimental plantation, the TD hybrids (TD184 and TD52-225) have shown consistently rapid growth and are significantly taller on average than all other species in the test (Table 4 ). In contrast, the Pitch × Loblolly hybrid pine, planted mostly for relative comparison purposes, grew the least. NM6 hybrid poplars, that have been the preferred clone used in many of the operational and research plantings during the hardwood plantations research period in Parkersburg, Rupert, and Appomattox Areas of the Appalachian Region ranked fifth in second year height and sixth in dbh at the end of the second growing season. Table 3 . Year one and year two average total heights for hybrid poplars NM6 (Populus nigra × P. maximowiczii) and TD52 (P. trichocarpa × P. deltoides), and for pitch × loblolly hybrid pine (Pinus rigida × taeda) on two reclaimed surface mine sites in Greenbrier County, West Virginia.
In year 1, '*' indicates that measurements were not recorded. Most species had over 90 percent survival by the end of the second growing season (Table   5 ). The best growers did not show exemplary survival; TD hybrids ranked fifth (TD52-225) and ninth (TD184) among the other species in the test. Still, the lowest average survival of TD184 was 90 percent which, while not exceptional, will lead to adequate stocking at the 2.7 m by 3 m spacing in the plantation as the trees increase in size. 
